

The Making of | 

ROCKETS. 



The Firft 

Corttaitiing the Making of (J^ockets 
for the meaneft Capacity. 

The other 

To make ^kets by a Duplicate 
Propoficion , to i ooo pound 
Weight or higher. 



Experimentally and Mathematically 
Demonjlratedf By 

Robert Anderson. 

LONDON: 

Printed for Robert Morden, at lHc dtlat^ in 
Cornbil. 1696* 




To the Right Honourable 

H E N R Y 

Earl of Romney. 

Pkount Sidney of Sheppy, (BaroH 
Milton, Mafler General of his 
Majejiys Ordnance ^ Conftable of 
Dover Ca/lle, Lord Warden of the 
Cinque Torts y and one of the Lords 
of his Majeftys moft Honourable 
Trivy CdimciL 

W ELL knovving my 
mofi: Noble Lord, 
that thefe things will cahly deceive 
Pcrfc(5tioh in your Hands, which 
for many Rcalbrns arc beyond my 
reach. 

This Trcatife (if ic may dc- 
ferve that name) is the Icaff irf 
^ At' gulky 




Epiflle Dedicatory, 

Bulk, anii feemingly relating to 
the flciglucll Subject I have met 
I withal m 'Tyrotcchnia. But in the 

niany Volumns great and fmall 
that I have read relating to thefe 
Matters in our own and other 
Languages ; 1 do not find the lead 
I Pretence or Thought of doing 

if that which here is undertaken, 

I To raije fo great a heap of Eire, and 

I to confirm the FaH by the greatefl 

I Troofi that can be had or wifFd for, 

1 which arc Experiments and Demon- 

fir ations Mathematical. Yet this as 
lone is not the matter aim’d at , 
f the Problem is univerfal, and ap- 

plicable CO the Fortifications of all 
ioits of Guns and ocher Engines 
with their Carriages, <src. and is 
to vno eaje or dccrcafe the flrength of 
Materials according to the E,ffeHs 
and required. But the great- 

^ ell Skill in this Undertaking being 

^ J to 4 



Epiflle Dedicatory* 

to ad juft the Inftrumentand Means 
in a due and proper Proportion to 
the Effect fought forj I do with 
all Humility and profound Re- 
fpe(5l make offer of this fmall Ef- 
fay. 

It is your Lordfliips great Abi- 
lities and Meric, that has enabled 
you to tread the intricate and pain- 
ful fteps of Greatnefs ; and by 
the well dilcharging fo many E- 
tninenc Employments , to add , 

( if any thing can be added ) to 
the Great Name of your Renown- 
ed Anceftors. An ardent Zeal 
for the Welfare and Honour of 
your Country, has always been 
the inbred Vertue of your Family, 
and which is brought to its Per- 
fedtion in your fell. 

The Name of Mailer General 



of the Ordnance, lays Claim to all 
ray (more than ij Years) E:^- 
A 5 perience 



E pi file Dedicatory, 

pericncc and Studies about the Art 
of Shooting in all forts of Great 
Artillery amounts to : But the ad- 
ding fomething ( according to my 
poor Sphere and Capacity ) to the 
Defence, Safety and Reputation 
of my Native Country, has at all 
times fo intirely govern’d me , 
that upon this account aUo, and 
indeed chiefly, I am emboldned 
to lay this mean Attempt of mine 
before your Lordfhip j truBing 
that it may at fome time or other 
I undergo a Trial, and by your 

I Lordihips Favour receive a meet 

Incouragcmenc, and procure your 
Lordfliips Pardon, ^c, to 

My Lord^ 

Toh)' Lcrdjhifi mcjl Ohidtent, 
Humble Servant ^ 

Robert Anderfon. 



T O T H E 



Young Pyrobolistes. 

R Ockets are the mofl Artificial 
piece of Ftre-nork yet- ujed 
awongjl the PyroholiftcSy and 
hath been more ufed of late 
Tears than formerly, and that the loun^ 
Art if s may not [pend their Tims and 
Money unnccejfarily, I have given eafie, 
plain, and ready Rules for making of 
Rockets to tm Inches and half Diame- 
ter, rrhich is fufficknt for all private 
Qccafton, viz. Of the Mould of a Rocket. 
Of the Rotder and Qafr, Of theC 'ompc~ 
(itions. Of the Receipts of Rockets. Of 
the Driver. Of the Boring of the 
Rocket. Of the Stars and other Alai ter 
to be pfit in the Head of a Rocket. To 
Head a Rocket. Of the Sticking of a 
Rocket. And laftly, to Fire the Rocket. 
And fome Obfervations about the manage- 

A 4 mint 






To the Young Pyrobolifc. 

of a Rocket in general ; all which 
I hope will prove cafie and beneficial to 
the Ingenious,- and thofe that are willing 
1 0 Learn : and what jou do, endeavour 
I to do it well, and do not be Conceited', 

■ which if fo , I have my ends. And 

from thefe little beginnings greater Mat- 
ters may be obtained, and jou may become 
(ervic cable to your Country; in which be 
(ure to le Careful, Honefi and Faith- 
ful 




TO THE 




Other Pyrobolisths. 

j|L Bout jffteenTears fince I con- 
/% fidered of a method to increafe 
/“% or decreafe the flrenph of the 
^ ^ Metal of Guns, which is this 
that I intend to difeourfe of. And at the 
Cloje of a fmall Treatifc to hit a Mark 
tHblijhed in the Tear 1691. / pyopofed 

that Problem in Print ; fence that time 
there has been more than Ordinary occafe- 
on for it, by Reafon of the new Cafeing 
of the Mortar-pieces. About two Tears 
fence /pftt that Problem into a method, 
and made a Draught of the whole matter 
<0 increafe or decreafe the ftrength of the 
Metal of a Gun in any pojfihle Proporti- 
on affigned. But when J f aw the Mortar- 
pieces brought from Sea broke, it was^ 

thought to he a good time to flew sf 

which 



To the other Pyroboliftes. 

was donCy and the whole matter 
dfjcourfed of at large, hut it fignijied 
oo. But now I apply that Problem to 
the making of Rockets for the young 

|| ^nd it IS mamfefl that the young Rockeu 

I makers of tins City are very Careful and 

!■ Artificial in their Rockets of ii d. 

•j or value, otherwife they may break 

and Jo lofe their Labour and Difcredit 
^ themjdves. ^Seeing thefe Mathematical 

Rubs ire fo applicable to the create (I 

si T‘,^ ^ of M jfx,s 4 

( Rockt ts ; is it not more valuable to be 

applied to thofe Chargeable Inftruments 

L ^'tth 

thar Cirriages, and all other their Fur- 
mturc 

I . tJjc Doffrine of Jlwoting by the 

tnercajc and deer cafe of Powder, this 
way of making of Rockets proves it to 

•! ’* Al Rocket makers to this 

\ time weaken the Compofition of thdr 

^ Lockets, as their Rockets are in great- 

, or having greater quantities of 
4 Compofi- 



I To the other Pyroboliftes. 

fiompofition ; and that by chance, and 
Without any Mathematical Demonjlra- 
yion. 

J 

And alfo by Experience, in Tall: 
June I. 1691. and in the firjl Column 
Experiment dj, againjl that in Column 2. 
‘you will find 4 Ounces of Powder, and 
in Column 3, 3377- Again, in Co- 
fumn> 1, againfl Experiment i in Co- 
lumn z, you find i an Ounce of P owder , 
and again fi that in Column 3 , you find 
, ^I3; now hecaufe the Requifite of Pow- 
der are asSto i, therefore / multiply z 1 3 
by'^, and it makes 1704, much fort of 
3377, which indeed jhould have been 
equal to the {aid 3377. that is the 
Ranges upon the plain of the Horiz,on 
are not as the Requifites of Powder which 
profiled thoje Ranges ; the like may be 
done in all the other Experiments. / 
have made hundreds of Experiments in 
(everal forts of Mortar-pieces , and am 
ready to make as many more, all which 
will manifeJHy confute the Doclrine of 
footing by the increafe and deer cafe 



To thcorher Pyroboliftes. ^ 

of P orrder, and have often invited tU 
Jirft promoter of that Do^rine to fee hk 
Invention confuted', and I do here in* 
v/te all the Practitioners in that Scienct 
of (hooting by the increafe and decreafe of 
P owder, to come and fee their Doctrine 
confuted. I do hear ajfert it is impoffblt 
ever to brin^ that way of /hooting to be 
fo exact and ready for up, in all or any 
forts of Guns, as the common or^ufual 
way is, by keeping the Requifttes of Pow- 
der confant, and elevating the Piece. In 
the Complicating of Rockets, whofe Dia- 
meters arc at any great dijtance ; we make 
ufe of P.xpcriments of /hooting made upon 
another Occafion, and thofe Experiments 
ferves [uficiently well-, but if we wen 
to do themjf/flly according to Art, then 
fhould he two even Chafed Guns of th: 
fame Proportion as the Rackets are of, 
that /j the Diameter of th: expo fed Rocket 
2. :: Inch multipl.ed by 6 is j j Inches, 
and thofe Ihould be th: Diameter and 
length of one of the Guns ; 4 Inches the 
Diameter of the other Rocket, multiplied 
h(y is -Ld, Inches, vhkh 4 Inches for 

the 



I To the othei Pyroboliftes. 

ithc Dimeur , Inches for the 

lltncth Ihould he the other Gun, or any 
im Guns in that Profort ion. P or the 

Renuiftte of Powder take the Oihe of 4, 

which is 64, «> alfo the Cube of ^ i, 
which is 15-615. 

Cube Number by the Ic/jer., and the 
tHotient is juficiently near; jo the 
^^emifites of Powder of thefe two Pieces 
ar'e as 4^01, rcajonable 

Rcquiftc of Powder for the 4 Inch Gun, 
then take the fourth part of that Re- 
t qulfite for the Requi/jte of Powder for 
the lefjcr Gun, difeharge them both at 
on: degree of Elevation, and note their 
Han<^es.^ Their Bullets arc to be of the 
fame Metal, and of the fame liken fs, and 
both exactly fit. In a Mathematical 
fence thefe Ranges jhuld be equal; 
but by Combination the greater quan- 
tity of Powder aggitates more upon the 
^reat Bullet, than the leffer Requifttes 
doth tiggitute upon the bjjer Bullet, 
and that cfiu/es thofe dijfcnnccs, the like 
when two quantities of P ondcr agfiate 
upon one Bullet ; it is Experience only that 
'■ deicr- 



k A. 



To the other Pyroboliftes. 

determim, the matter. Although fi range 
thwgt Jomeume, happens ■. yt 'this i 

r/ e to mamain 

^ joined 

faithful Experiments, will do treater 
ZZr ^ commonly con^ 

Rob. Anderfbn. 






Rocket ^ Moulds are 
made by Mx.CuggUy juft 
without Cripplegate. 

Taper Bits for Rockets, 
are made by Mr, Qoode 
juft within Crippkgate. 

Rods for Rockets, are 
made by Mr. Stateham in 
T oken-Houfe-Yard, Lothburj: 
All three right good 
Workmen. 



Rocket 
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Z Y one fixch of the Diameter of the ^ 
Rockec A quarter of an Inch, the thick* l|f 
nc(s of the Cafe, DYZGCFZYD|| 
the bottom of the Rocket-Mould with 
the Needle to be put in and taken out; 

R H a Pin of lion to fix the Mould and 
Bottom together. 



PROPOSITION. IL I 

Of the Rovoler and Cafe of /i 
Rocket. 

M Ake the Body of the Rowler nine j ,| 
Diameters in length, and in Dia* 1 1 
meter two thirds of the Diameter of the fj 
Rocket, and the Head of the Rowler of '-f 
the Rocket the fame Diameter ; let the || 
Diameter of the Neck of the Rowler be a ]| 
little lefs than one third of the Diameter of 
the Rocket, becaufe when opened with a 
Cone of Wood the Orifice of the Rocket 
may be juft one third fmooth and hard to :|! 
endure the Fire. Then the thicknefi of the ^ 
Cafe will be one fixth of the Diameter of ^ 
the Rocket, which being well Rowled and 
Choaked, the Cafe may be finifhed. || 



PROPOSITION III. 

Of the CompoftioH for Rockets. 

T he Ingredients which Rockets are 
Compofedof are Saltpette, Sulphur, 
and Wood-Coal mealed , and palTed 
through a fine Sieve. Pirft, take the 
largeft of Small- Coal made of Birch- 
Wood. Secondly, chufe the Yelloweft 
Roch Sulphur. Thirdly* , take Saltpetre 
put in a Brafs VefTd, to which put lo 
much fair Water as will diflblve k, put 
that Veflel upon the Fire, when it boils 
feum it clean ; when the Water evaporates 
and confumes, Air it with a Spatula of 
Wood to meal it, what remains of the 
Saltpetre upon the Spatula, and fides of 
the Veffcl, rub off with your Spatula of 
Wood; then meal it, and pafs it through 
a fine Sieve. A fecond way to ( larihc 
Salt(}etre ; take a Crucible, fet it in the 
Fire, put Saltpetre thereunto, increafe the 
Fire till the Saltpetre be Reduced to a 
liquid quality like Water ; when it boils 
take mealed Sulphur upon a Spatula of 
Iron, and put it into the boiling Saltpetre; 
fo often repeated, the Flegmy quality or 

S' 2 ilhe 
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the Saltpetre will be burnt away, and the 
flame will remain as white as the Body of 
the Sun. Then pour it into fome very 
iniooth Veflel, which being cooled, you 
may reduce it into meal. Thefe ways I 
have done for my Recreation ; but I ufu- 
aliy take the cleancft Saltpetre to be found 
in Drugfters Shops, and it does as well. 



P R O P O S^I T r O N IV. 

The Receipts for Rockets, 

F or an Inch, an Inch and half, and 
two Inch Rocket, and for a White 
Fire, take a Drams bf Antimony, i 
Ounce of Sulphur i j- Ounces of Coal- 
dnfl, 6 Ounces of Saltpetre, and 8 Ounces 
of powder duft, [Cafimer du Grand Art d* 
ArtiBerte, Panic i. Livre />4r^.I45 ] Fill 
4 Diameters and Bore i For an Inch 
and half, and two Inch, and two Inch 
and half Rocket, and a Yellow Fire, take 
I Ounce of Sulphur, i Ounce of Coal- 
dull, 4 Ounces of Saltpetre;or take 1 Ounce 
of Sulphur, I t Ounce of Coal-duft, and 
4 Ounces of Saltpetre. [Caftmtr du Grand 
Arid Arttllerie^PartU 1 . Li’vrei.pag.<)<)^ 
Fill 4 Diameters, and bore g, or a little 

more 



CO 

more. And J>amcl Elrkh Ver ffrojfen 
Kimft ArtiBerte Zweiter, Theil, pa^. 54, 
»M9. Advifb to take i Ounce of Sul- 
phur, oneOunceof Coal duff, 4 Ounces 
of Saltpetre. Again, take i Ounce of 
Sulphur, 1 Ounces of Coal, and d Ounces 
of Saltpetre: alfb take 1 Ounce of Sul- 
phur a f or Coal , and 6 of Saltpetre. 
Johann. Sigmund. Buchner in Theoria dr 
praxis Artilleria AndereTheil,pag.z%, Weigh 
the Ingredients Angle, put them into a 
wooden Bowl, mix them very well toge- 
ther, and pals them through the Sieve, 
then your Compolition is fit for ule. In 
filling Rockets of one or two Inches Dia- 
meter; let them be filled at 6, g, or lo 
times Charging, and to every Charge lo, 
II, or 14 blows with a Mallet, and be- 
twixt every three blows turn the Dri- 
ver a litde in your Hand, fo the Com- 
poficioi^^diouc the Needle will be ore- 



poiitic^j^^D^ouc the Needle will be pre- 
lerved. ' ' 

Some of our Rocker-Makers cry up 
the^ Compofitions of iVoolverman and 
Neifon, as though there was no Compo- 
fition to be found like theirs, and they 
are thus: that falfly called IVoolverman^ 
is I of Sulphur , i of Coal, and 4 of 
Saltpetre : and that of Nelfon, 1 of Sul- 
phur, I i of Coal, and 4 of Saltpetre, 
as they ftand in the Remains of 
B ; Mr. Franca 



■ 
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Mr. francis Detmt , fbmetime Gunner 
the Towtr, Thefc Compoiicions are 
Old and Common, as you (ee, they 
are Good, Strong, and dull Compoiici* 
ons, and cafily mannaged. Thole Com* 
pofitions where Powder is judictouny 
mixed are more lively, and fb morediffi* 
cult to mannage. 



PRO- 









i 
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PROPOSITION V. 



Of the Driver ef a Rocket. 



L 



Bt yAFGHEBy 
be the Driver of 



the Rocket , A F E B 
a piece of a Gun Barrel, 
FGHEOL a piece of 
Box or hard Wood , 
R L O q a hole for the 
Needle to pals through, 
A C D B y a piece of 
Box to drive upon ; this 
we call a hollow Dri- 
ver, it difpatches bufi- 
ncls quickly, and does 
right well. Or you 
may fallen a piece of 
Brafs in the end of your 
Iron Driver with a hole 
in it to receive the 
Needle. 

If any will ule a folid 
Driver, let them have 
the bottom of the 
Mould asDyZZZy D 
with a hole palling 
through the bottom , 
as Z R, Ibr a ftrait 
Piercer to pafs through 




which 
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which bottom will be a Guide to the 
Piercer to be juft in the middle of the 
Rocket, make a mark in your Piercer to 
be a guide to bore always an equal 
depth, then take your Rocket out of the 
Mould, open the hole with a Taper bit, 
and your Work is done, thus you may dp 
for all ftzes of Rockets. 



proposition VI. 

Of the Boring of a Rocket, 

M Ake the Diameter of your Boret 
one third of the Diameter of your 
Rocket, not for any neceflity, but for 
conformity to the other parts of the 
Rocket ; from that Diameter let it be 
paiftly Taper to a point. Further, there 
being an entrance made by the Needlci 
-t is very eaiie to bore the Rocket very 
exactly, by holding the Rocket in the 
Leh Hand, and the Borer in the Right 
moving the Rocket m the Left Hand, 
Keeping the Borer faft in the Right 
Hand. 

If you make the Diameter of the 
Needle one third of the Diameter of the 
Rocket , and fb Taper , you need no 

Borer ; 
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Borer; here you lhall find the Rocket 
will rife fwifter than when boj^ed , tli« 
Compofition lying loofer about the Needle 
than if it were bored, takes fire eafier, ai d 
this is moft necellary in large Rockets, 
viz., of 4, or 6 Inches Diameter ; lor 
fuch will hang too long time upon the 
Nails before they rile. Thofe Rockets 
whole Compofitions are Compoled of 
mealed Powder, Saltpetre, Coal and Sul- 
phur, fill four Diameters, bore two .inJ 
half. Thofe Compofed of Salrpetre, Coal, 
and Sulphur fill four Diameters, bore three 
or a little more. 

This will hold in Rockets of i Inch, i f 
and 2 Inches, but in larger Rockets there 
muft be lefs folidity to the hollow Cone or 
Fire. I ufed for many years to drive my 
Rockets folid, and to bore them after, but 
that way did no better than thefc I now 
ufe and deliver ; but this is moft certain 
that any one may drive and bore ; Rockets 
with thofe hollow Drivers which I now 
ufe, whilft one many finifh the driving 
^nd boring of one Rocket with a foltd 
Driver; when the Rocket is. near filled, 
ufe a ftiorter Driver with a fmalicr hole. 



PRO 
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PROPOSITION vn. 

Of Stars for Rockets. 

I, I, 2, 2 , Sulphur. 

3, 1. Antimony, 

4, 6, 8, 6. Saltpetre. 

Meal thefe Ingredients fin^ pafe them 
through a Sieve, mix them with Water 
in whicli fomc Glue, or Gum Araback, 
or Gum Dragon hath been diflblved, 
make them ol the bigneis of a Hazle 
Nut, or fmall Wallnut ; roul them in meal 
powder, when dryed they are fit for 
ule. 

Rockets are headed with fiiiall Scr^ 
pents, their Orifices walked with meal- 
ed Powder and Brandy Wine, to take 
rire. 



Of 
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Of Rain and Hail. 

T Ake any of thofe Receipts for Stars, 

viXa. 1 Sulphur, 2 Antimony, and 4 
Saltpetre ; if you moiften that Compoli- 
rion with Oil of Petre only made xvel 

into Pafte, formed into 
into mealed Powder ; fuch Stars will have 
Red Colour : the lame 
moiftned with Unfecd Oil will have a Red 
mixed with White : the lame Compohtw 
on mixed with Oil of Petre and Linleed 
Oil mixed together, will make an Ame- 
thift Fi Q. All chelc will require a long 
time a drying, the bell time is to make 

them in the Summer. 

The fame Compofition mixed with 
Gum Araback Water, and Colophone, 

gives a Red Yellowilb Fire. The former 
Compofrion moiftned with Brandy and_ 
Oil of Pccie, or Linleed Oil, mixed toge 
ther, requires lels drying Powder ot 
Glals, Powder made ot Sawdall mi^ii 
with tiie former Compofition gives ditto- 
rent Fire ; Coal dull inllead ol Antimony, 
all which you may govern by your own 
Realbn. Take the Old Proverb, So »>ony 
Mtn, (o many Mindt. 



(S .) T. 
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PROPOSITION vm. 

To ‘Head a Rocket, 

T Urn a piece of Wood juft (b big as 
your Rocket is, with a Cone at one 
end thereof, pafte a piece of ftrong Paper 
about the Wood, then pafte another piece 
of Paper about the Cone, and pafte both 
Papers together; then put your Stars into 
this Paper Veflel, with fome Rocket Com- 
pofition to break the Veflel, then put a 
little Pafte a little within the fides or this 
Paper Veftcl , then draw it upon your 
Rocket, and pafte it to the Rocket, lb 
your Work is done. 




PROPOSITION IX. 

Of the Sticking of Rockets. 

T he Stick of a Rocket ought to be 
fcTen times the length ©f the Rocket 
j . a Rocket of an Inch 

and half, lix Dtameters thereof, theJength 
or the Rocket | it nine Inches^ (even 

times 
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times nine is fixty three Inches, tha^c is 
five Foot three Inches. The breadth of 
the Stick at the Head, three quarters of an 
Inch or lefs, the thicknefs half an Inch 
or lefs, the fraall end of the Stick three 
eighths of an Inch and fquare, and to be 
made of light Deah luch a Stick will do 
very well, and may be counted Cultoni 
without Demonftration. In the Winter 
1695. there were two fets of Fire works, 
in the firft of which the Wind was North- 
ward , and the Rockets in their rifing 
worked into the Wind. In the fecond the 
Wind was Weftward, and had the lame 
effea as the firft: the Reafon wasbecaufc 
the Stick was to heavy at the upper end, 
and too light at the lower; and lo the 
Center of Gravity of the Rocket and 
Stick was too near the Rocket : when in- 
deed the Center of Gravity Ihould be in 
the middle, betwixt the lower end of the 
Stick and upper end of the Rocket ; and 
to do which the bigger end of tlie Stick 
ought to be downward* by this means a 
lighter Stick would ferve, and if the Wind 
did drive the Rocket, the Rocket would 
move lefs, and yet perpendicular to the 
Horizon. Nature it felf has taught us the 
fame ; for all Birds, efpeaally Birds of 
a (wife flight, fpread their Tails for their 
Guide. Sticks of Rockets ought to be one 



t IS 3 



t «4 j 

to another as the length and Diameters 
of the refpe6fcive Rockets*; that k, as the 
Diametre t » Inch is to the thtcknefs of 
its Stick, fo IS 4 Inches the Diameter of 
a 4 Inch Rocket to* the thicknels of its 
rerpcdive Sticks As the length of one, 
Rocket is to its Stick ; Ib is tm length of 
any other Rocket to its Stick : and as the 
weight of one Rocket is to the weight of 
Its ^ick; fo is the^ weight of any other 
Rocket to the weight of itsrefpe&ive Stick. 



PROPOSITION X. 

To fire the Rocket. 

P Lace the Rocket perpendicular to the 
Horizon by four Nails, make a port- 
fire, about half an Inch in Diamecerj 
with finglc Paper, viz. i Sulphur, 2 Saw- 
duft lifted fine, or rather Logwood 
beaten and fifted fine, 4 of mealed 
Powder, and 8 of Saltpetre ; or make the 
port-fire with Rocket Compofition: fire 
the port-fire, move it gently towards the 
Orifice of the Rocket all it takes fire. 



Ohfervatiotfs eoncerning Rockets. 
f n f F a Rocket be driven not hard e- 

1 nough it either confumes or breaks; 

if juft hard enough it nfes- vvell; “ 
hard it turns a loft, and breaks not at the 

juft turn. 

fi.Hf a Rocket be bored not deep 
enough it will not rife well ; if )uft deep 
enough ie rifes welli if too deep it often 
breaks. 

(2.) If a Rocket be bored with too 
great a Borer it will not rife weU ; ^ith 
I fit Borer it rifes well ; if with too fmall 
a Borer it breaks, or riles not well 

If the Compofition be too moiftic 
will not rife well; if too dry k riles too 
fait or breaks. 

( < ) If a Rocket be made, and kept m 
,00 dry or too mmft a(dace, it wiU hare 
the lame effeft as at the (4/ 

f6.)The 
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(<5.) The Velocity of a Rocket is caufed 
by the boring, or in the hollow Cone ; the 
time of its flight is in the folid part, a- 
bove the boring, wWch folid part ought 
to be lefs in a great Rocket than in a 
httle one. From thefe Obfervations a 
Youth may take any Compofition (in 
Realon) and make a good Rocket. 



PROPOSITION XL 

The ivetght of the Mallet t for 
Rockets, 

E weight of the Mallets which 
Rockets are driven with, ought to 
be as the Cube of the Ref^ftive Diame- 
ters of their bores, v'tx,. If the weight of 
the Mallet for an Inch Rocket be twelve 
Ounces, the weight of the Mallet for an 
Inch and half Rocket ought to be two 
Pounds and half, and for a two Inch 
Rocket fix Pounds, &c. 
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PROPOSITION. XtL 
How Rockets are efiimated. 



R ockets are eftimated either by Mea- 
fureor By Weight; if bv Meafure, 
then by the Common Standard by Inches 



inwill uy iliw wv— I 

or by Feet ; if by We ght, then they are 
efiimated by Caft Iron, that is, by the 
Gunners Rule, via. An Inch Rocket 
weigheth two Ounces ahd a quater : an 
Inch and half Rocket weigheth halt a 
Pound : a two Inch Rocket weigheth a 
little above a Pound : a three Inch R<kI^ 
weigheth almoftfour Pounds: atour In^ 
Rocket weigheth nine Pounds; an eight 
Inch Rocket weigheth 
Pounds, which may be called a Rocket 

Roy^. 



PRO- 





PRO* 



NX\i-.a 
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PROPOSITION xni. 

0/ the Cdufe of the Rockets riftng. 

IC T ACB be the 

A JL^ hollow Cone for the 

f\ the Fire, AyCZBthc 

^/Sv* Superficies of that Cone, 

I \ all the Lines OZ at 

yf right Angles with BC, 

and all the Lines O y at 
I \ Right Angle with A C ; 
y L now all the Angles Z O y 

being towards R , whe- 
]f Vg ther the Angles Z O y are 

Obtufe or Acute, but 
the more acuter the bet* 
^ ter; The Rays of fire 
O and V O iiluing from the fides of 
the Cone B C and A C, and continually 
agitating with greater force one upon 
another at O, forcing the whole Cone 
Be A upward from the point R; (and 
the wider the bore is (in Rea(on) the 
Rocket will rife with the greater velo- 
city ; it the Compofition and deepnefs of 
boring be futable,; By the Rays Z X, 

and 
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and y Z of fire, croffinr; eacli otiicr at 
the Center of the Cone K, anti the poinc 
R, as it Were, remains fixe ; and iioi e the 
fimilitude of Guns and Rockers appears 
plainly , a Gun remains fixe upon the 
Center of Motion of the Trunnions, and 
projeds its burden forth; but a Rocket 
flys from its burden, leaving it at R, as it 
were fixe. 






PART II. 



TO OUR 

Pyrubolistes. 

A duplicate fropofition, 

H Aving one Rocket well proved 
in all its Parti, a three 
Inch Rocket. Then, 

To decreafe the Velocity ot the Com- 
pofition of the aforefaid Rocket, to make 
it fit for a 4 . Inch 4 5 Kocket. 

And to increafe the Velocity ot the 

aforeftid Compofition , to adapt it 10 a 

2 Inch i i and I Inch Rocket, keeping 

the Came kind of Boring. t ► 

SeconJh, From the esooled Rocket oi 
; Inches, to increale the Diameter ot 

the Orifice of the Roclwts of 4 : 4 
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Inches Diameter ; and to decreafe the 
Diameter ot tlie Orifice oi the Rockets 
of 1 ; I i and i Inch Diameter , to a> 
dipt them to the expofed Rocket, keeping 
the Compojicion ol the fame Velocity. 

From Experimental and Mathematkal 
Demonfiratim. 

The Relblution of this Problem will 
manifeftly ftiew, the invalidity of the 
Dodrine of Shooting by the increafe 
and decreafe of Powder; and that weak 
and narrow Scantling it pinfolds in, too 
mean for this lofty Engine. It alfo tells thft 
Gun-Founder how to give his Guns their 
due Fortification ; otherwife they may be- 
come ufdefs Inftruments of War. ' It | 
teacheth our Pyroholifies to dire<% their 1 
Work lb that it may rife well, and not 
break nor fall. It teacheth Artificers to 
increafe and decreafe the force orftrength 
oi their Materials in any poflible Propor- 
tion atfigned, 

,, 1 

Ibis Propofition wa$ puUicUy propoftd 
three Mont hr before the publication of 
this Bookf but no Rejoluthn given by 
any. 

PRO: 



PROPOSITION XIV. 

tk Complication of Rockets tn ReU 
tion to their Borers. 



F Rom a ^ Inch and half Rocket, we 
Complicate other Rockets, a 
four Inch Rocket thus , we take the 
Se of 4, which IS 04, alio we cake 
the Cube of a which is 15-62 5 > with 
which we divide 64, the auotient ^ 
and fo many times the efier ivocket s 
contained in the Steater, that is 4 « Jo ^ 
Then I look into the Tables of R^o^s 
for the year 1691. ^od m the 

lecona Column I find 

KfrdColnmn\ find the Range , ,7 ; 

and in the third Column agamft 1 1 fi'id 

ST,?,: * 'ingr«uh L 
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Powder \ but as it is fliort, it is a vifible 
Demonftration of the error of that Do* 
drine : and if the Doi^rine of Ihooting 
by the increaie and decreale of Powder 
were true, there would be no need for 
our Pyroboliftes to give different Velo- 
cities of Compofitions to different fizes 
of Rockets, but one Compofition would 
have ferved all fizes j which every Youth 
knows the Contrary. 



A 



B 

C 
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Ranee, to a larger Wametcr of the 4 
Inch Rocket, to keep the fame Compoii- 

as the equal Range idc8, is to the 
unequal Range ;i 77 ; ioU the (quareof 
the Diameter of the Orifice of the 4 Inch 
Rocket, to the fquareof the Diameter of 
the Orifice of the Rocket mlarged, keep- 
inethe fame Compofition. 

^Orasthe equal Range 1608, is to the 

unequal Range ?577 ; fo 

the Orifice of the Rocket of 4 Diameter, 

when taking t of the Diameter , 

Area of the Orifice of the fame Rocket 
when enlarged, to bare the Coqipoluion 

that would lerve a Rocket of Inches 

and a half, taking i of the Diameter 
of the Rocket for the Diameter ol its 



In the Parabola A H Z let AG be 
2608, and AH;?77; then GZ and 
H Z are the Velocities of the equal and 
unequal Ranges. ToriceSfus ti. Prop, de 
motu projec. hb fecund. 

Then as G Z the Velocity of the e- 
qual Range ; is to one third of the Dia- 
meter of the four Inch Rocket i.?;; ; 
(0 is HZ the Velocity of the unequal 

Ranged 



Example. 

2608 The equal Range ^ 

2177 The unequal Range 

The fquare of *•???* 

Diam. of the equal OnfficcS 
Taktfthehalf 

The Diam. of the new Oi ihce f ,,^0941 

1.^16 one Inch and halt > 

7ah 
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Tah another Example. 



1 



'Mgujf 14. 1691. I look in Column 2, 
and find the Requifites of Powder half 
an Ounce, and 2 Ounces, and againft 
thoJeRequihtesm Column ; I find J481 
uie unequal Range, and i;6 the equal 
Range ; which I multiply by 4, and it 
makes 944. 

944 The equal Range 2.974971 

3482 The unequal Range 2.170848 

The Square of 1.3;;, &c. the7 ,, 
equal Orifice J .149660 

The Diameter of the new Ori- 7 ^ L 

^ .111708 



fice I. <57 



Mere may be feen the concurrence of 
Experiments made upon another account, 
not then thinking to apply it to the Com- 
plication of Rockets. 1 made 1 Rockets 
of 4 Inches Diameter, and a Taper bit ac- 
cording to this method, and bored three 
Diameters, and left 2 Inchk Solid, and 
they rofe well. 

An example of a Rocket of 6 Inches 
Diameter, keeping the fame Compofiti- 
on. Take the Cube of which is 116, 

divide 
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divide that Cube by the Cube of 4, which 
is 64, the Quotient is that is the Com- 
pofition in the Rocket of 4 Inches, is to 
the Compofition in the Rocket of 6 Inches, 
is as I to ; ; then I look in the Table of 
jiuf. 14- and find in the fecond Column 
the Requifites of Powder half an Ounce, 
and an Ounce and a half; and againft 
.thsfc Requifites in Column three 800, the 
unequal Range, and the equal Range, 
which I multiply by 3, and it makes : 
then as 4 is to 6, lo is twelve half quarters 
of an Inch, the Diameter of the new 
Orifice of the four Incii Rocket, to eigh- 
teen half quarters of Inches ; that is z 
Inches and i quarter : or as 4 is to 6, lb is 
I i, that is % halfs, to 4 » half Inches, 
that is 1 1 . Then 1 had no Inch Ranges, 
that their Requifites of Powder were m 
Proportion as the Cube of b is to the 
Cube of 1 f ; therefore was I forced to 
help my fclf by Proportion, which is the 
fame in Subftance. 

708 The equal Range i-Sfcoj? 

800 The unequal Range i.9o;o89 

The Square of 1 of ^'^^^^1.510544 

The half of this Logarithm 1.563600 

Half quarters of Inches 19 * 3 ? j.xSiSoo 
that IS 2.4 is 5 



tV 



I 



c 

A ftemi Examplt, April tr. 1^91, 

I look in Ccdunin 2, and find the 
quifites of Powder iz Drams, and 36 
Drams i and againft thefe Requifites in 
the third Column I find 1176 the unequal 
Range, and ?o; the equal Range, which 
I multiply by and it makes 909. 

909 The equal Range 
1176 The unequal Range 3.070407 
The Square of 18 half quarters 1.510)44 

1.621J87 

10.47, that !s 2 Inches and a? 

half, and iMiH 9 J 

Here may be leen one Example 
makes the Diameter a little more than 
two Inches and a half, and in the other a 
little lels, therefore we make the Taper 
Bores juft two Inches and a half for a 6 
Inch Rocket. To work from a two Inch 
and a half Rocket to an Inch, put the 
unequal Range in the firft place, and the 
Work is done. The Compofition thefe 
4 and 6 Inch Rockets were made of, were 
1 Sulphur, I A Coal, and 4 Saltpetre; but 
I believe i Sulphur, 1 Coal, and 4 Salt- 
petre would do better j therq being no 

great 
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oreat danger of the Rocket breaking, by 
Tleafon of the large Diameter of the 
Bore, and Tapering to a point ; and 
bv the fame Reafon, a lefler lolid Head 
is required, that is about 1 Inches in a 4 
Inch, and i ^ in a 6 or 8 Inch Rocket, 
will fuffice. 



proposition XV. 

The Complication of Rockets in ReL^ 
tion to their Comfofition, with feme 
Cautions and Limitations. 

T O decreafe the Velocity of the Com- 
pofition of I, t »> and 4, whi(^ 
ferved to a a ; Inch Rocket, to make it fit 
for a 4 Inch Rocket : remember the Ratio 
of the Rockets are as i to 4. Look in the 
Table of Ranges, andfino the Requihtes 
of Powder in the fecond Column, as i to 
4, and againft them in the third Column 
the Ranges, viz,. and 652 > then 

multiply the equal Range by 4, 

4608, (in fig. I.) In the Parabola Z A H, 
let A H be equal to ; 37 "> and A G equal 

to 4608 i then HZ-, and G 2 will ba 

ens 
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Powder, which pro- 
leded thofe Ranges, and we increafe or 
decrcafe the Velocity of the Saipetre by 
the Ilatio of G. Z to HZ: then let A C 

T n ‘ ^ 

A B m hg. 1, be equal to G Z in tig i . 

dien draw the Ordinate C H and B G in 
and by thcfc two Lines, •viz,. CH 
and B G we increafe or decreafe the Ve- 
locity of the Coal. Further; let DF in 
lig. j, be equal to C H in % t; and DE 
in hg. 5 be equal to BG m fig. ^ ; draw 
the Ordinates F K and E I and by thefe 
a Lines we inaeafe or decreafe the Ve- 
locity of the Sulphur. 



0) f4) ^8) 

l.7S9iii5 0.879632 c.4j9Si6 



3-4‘<53c8 1.7C8154 0.854077 0.417038 

that IS, the Ranges under (0). their Lr- 
gamhm under (ij the half of the Log. 
under (2 ), the numbers anfwering thole 
Logarithms are the Lines HZ and GZ 
inhg. I. ihc Logarithm under faj is 
t.ia (ourtli PA.C of the Logarithm under 
(O- The Numbers anfwering thefe Lo- 
g-iritlims, are the Lines CH, and B G in 

fig. 2. 



(0) 


0) 


3177 


3-518531 




And is 


2 6 -.3 


3-:li63c3 
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fig, 1. Further, the Logarithm under f8) 
is the eighth part of the Logarithm under 
(i) ; tlic Numbers anfwering thofe Lo- 
garithms, are the Ordinates F K. and E 1 
in the Parabola F D K, 

Or you may take the difference? 
of the Logarithms under ( 102125 
viz,. J 

Half 5 1 1 1 1 

Quarter i 5 5 f T 

Eighth 12777 

By Adding or Subtrafting thefe Log. 
to or from the Logarithm of the Salt- 
petre, Coal, and Sulphur, you have your 
defire, viz,, their Velocities either in- 
creafed or decreafed : or thus, take the 
difference of the Logarithm of the two 
Ranges 10222;, and Subtract it from the 
Logarithm of the Square of the Number 
of Drams, Ounces, or Pounds of Salr- 
petre, or from the Logarithm of the fourth 
power of the Numbers of Drams, Ounces, 
or Pounds of Coal And Laftly, that 
difference being Subtracted from the Lo- 
garithms of the eighth power of the Num- 
ber of the Drams, Ounces, or Pounds 
of Sulphur, there will remain three Lo- 
garithms, the ill ft being divided by 2, the 

tecond 
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fecond by 4 j and the third by 8 ; there 
will remain three Logarithms, the Num- 
bers anfwering to whicn, will be the Num- 
ber of Drams, and Tentlw of the Salt* 
petre, Coal, and Sulphur defired. 



To Weaken the Velocity of the Corn* 
pofitionol: i, i i, and 4. 

3 ; 7 7 The unequal Range 
iftoS The equal Range ;.4i6;oii 
The Square of 64 Drams of ; ^ 
Salipetre 
Take the hall 

Drams 5^,9 nine Tenths of >. ^,^^0 
Saltpetre J>-7Ho68 



The eighth power cF nx r'”' 
Drams of Sulphur 

The difference of the Loga- 
rithm Sabtraft 

Is the Logarithm of the eighth 
power which being di^'i 
ded by 8 

15 Drams iVl of Sulphur 



^9 '5r-96o 

^ .iciii; 

^9-5;o737 

i.i9i;4i 



The Compofition will be Sulphur 15 f. 
Coal Z .1 i, and Saltpetre 57 ; but if vo i 
quicken the Velocity, the equal Range 
will b*e in the fiift place of the Propor- 
tion. 



The fourth power of twenty ; o 
four Drams of Coal S ^ 5 10844. 

Tire difference of the Lo- 
garithm of unequal , and 
equal Ranges SuMradf 
Is the Logarithm of the fourth y 

ower, which being divided 418^11 
y fourth ^ 

Drams , Vo of Coal i ? 54 ^ 1 5 
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PROPOSITION XVI. 

TMo of Ranges made with 
Mortar-piices. 

J Utse r. 1691. On WimhUten-Heatb at 
\%deg. of Elevation, with a four 
Inch Mortai*piece, and a turned Iron 
Ball. 



1 




; 


Experi- 


Powder. . 


Chain. 


ments. 

1 


• 

X 

» 


ai; 




1 


651 


1_X 




1640 


.A^ 


%X 11 



Auguft 14. 1691: At H %- or E'evati^ 
on, vvifh a ^ i Inches Mortar*piece, and a 
turn’d Iron Ball. 



I 


2 




4 


s 




The Chamber ofj 


The Chamber of 




(hii Mortar piece a 


this Mortar piece a 




Frultum 


of a 


Frultum 


of ^ 




Cone. 

1 




Sphere. 


4 




I 

Powder 


Chain. 


j 

Powder 


chain. 


t 


\ 

% 


i;6 


1 

‘J 


144 


2 


I 


496 


1 


;o 4 


% 


li 


800 


J % 


1158 


4 




14^2 


-> 


;? 94 - _ 



D 2 
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Jj>ril iu\6)2. At of Elevati- 

on, with a ; i Inch Mortar-piece, and 
a turn’d Iron Ball. 



I 


z 


3 ' 


EKperiment. 


Powder. 


Chain. 


I 


l^ 


303 


1 


14 


746 


' • 3 


36 


1 176 


4 


48 


i 8 io 


1 T 


60 


2698 



Thus have I given plain and eafie 
Rules to the Young Pyroboliftes for the 
making of fmall' Rockets ; and aUb for 
the making of great Rockets, to them of 
a greater Knowledge and Purfe, even 
liich as was reputed* irapoffible ; for a 4 
Inch Rocket was given in by our ableft 
Pyroboliftes to be out of fize, and there- 
fore impoflibleto rife. Now, if that 4 
Inch Rocket was thought (b, what will 
they (av to them of 6, 8, 10 or i a Inches 
Diameter ; for certainly this Rule takes in 
ail hzes to 500 01 1000 weight, or higher. 

Necefta- 



^ 



Inches and 
half Inches. 



NeceJJar]/ Tablet for Rockets* 



■fi ca 

I ° 
& 



o 

cn Q 
W <L> 

ecu 
3 0 0 

OUc^ 



rc 

-a J2 

c -5 

1^ 



3 *- 


oo6 


4 


ot>9‘ 


4 i 


oil 


5 


017 


5 i 


02 3 


6 


030 




038 


7 


048 


7 i 


059 


8 


071 




c86 


9 


102 




120 


10 


143 


10; 


162 


II 


187 


Ilf 


i <3 


II 


423 



0-01 

C004 

o:io 

0018 

oo;i 

005 1 

007 <5 

0108 

o 1 4^ 

0197 

02^6 

0326 

0407 

0500 

0607 

0728 

0864 

1016 

118) 

1372 

1578 

1805 

10.J.8 



oooi 

0006 

00 II 

OOIO 

oo;i 

C048 

0068 

' t 093 

0120 

0201 ^ 

01^1 

0316 

0384 

0460 

0346 

0643 

0748 

0808 

0998 
1 40 
1 296 
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7 be Ufe of tbefe Necejfaty Tahiti, 

I N the fii ft Column you have the Inches 
an‘l hall-' Inches, to 1 2 Inches. In the 
fecontl ami rhud Columns you have the 
weight of Pounds and Ounces of the 
Rockets, Avhen fix Diameters in length. 
In the fourth Column you have the 
Ounces of Compofition to fill_ .thole 
Rockets 4 Diameters. In the fifth and 
fixth Columns you have the weight of 
the Mallets to drive thole Rockets in 
pounds and Ounces. 

An Example in the whole, for a three 
Inch Rocket. 1 find 3 in the firft Co- 
lumn under Inches and half inches; in 
(he fecond and third Column, under 
Pounds and Ounces of Rockets, I find 
three Pounds and ii Ounces the weight 
of the Rocket when finifhed , being 4 
Diameters. In the fourth Column I find 
gr Ounces of Compofition to fill 4 Dia- 
meters. In the fifth and fixth Columns 
1 find 10 Pounds 4 Ounces for the Mallet 
to drive that Rocker. 

When Rockets are of a great weight, 
the Mallet will be too heavy to manage, 
therefore do thus. The Mallet of a three 
^ch Koclfet, ‘viz, 10 Pounds weight is 

or 
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,f a Booil (a~.\ and «« “T 

£xam^le ofa , 

sSSHkIv; 

Rocket, an r , jj^ch Rocket ; 

w H 7 and G Z will be 

then the Ordinates H i-* , n *7 

he Forces of .hofe 

Ounces and ioo» inau 

Compofition. Further , divide n> 

T C ^4 1 1 the Quotient will 5 • * ^ ^ \ ” r 



D d 



C 4 °] 









3i4 

62.$ Square! 

50$2.5 Sub. 

T 

a' 

M.811 iiSub. 

62.^ if from 
3.9529 Reft 
8. Log. 

3i.^2j Sum of i Logarithm 

15811 Add 

500. the Sum of Logarithm 

JutjtiG. 169^. Then was fired a 4 and 
6 Inch Rocket , Mr. Ajres Junior fired 
them both ofF a hand^ Mr. DaftdriJjrCj 
Mr. Kodway^ niy (elf, and feveral other 
being prefcnt : the 6 Inch Rocket had \ 
Inches (olid Head, that is about the double 
of what it ought to have had, the Rea(bn 
of that was to hold Fire ; it moved off the 
Nails at about 78 <%. of Elevation, and 
t.hc Horizontal Range was juft j 5 Chains, 
that k ;3o Yards, by which we may find 
the Alticiule of that Parabola it moved 
in, and the greateft Range, and Confe: 
qnendy the greateft Perpendicular Alti- 

t title it could have reached. 

» • 



1.51054s 

3591760 

6.101305 

3.704364 

1-39794* 

1.198970 

1.795880 

0.596910 

0.903090 

1.500000 

1.198970 

1.698970 



In 
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In the Parabola ABC, 
Yards, AD equal to 165ft 

fhen in the right Angled 1 
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Radiui . 90 

Taggent 7® 

A D 165 

D E 776.12 

DB 388.11 

As (he Sine of the double of ? 

(lie Elev.ition J 4®7 

Is to Radius 1000 

So is the Horiiontal diftance / 
at 78 deg. ^ 5 J® 

To the greateft Range in the o 
Parabola ^8108 

Half of the grealcR Range w ^ . 

the Perpend, hight dclircd ^ 



10.000000 

10.672525 

2.217484 

2.889989 

2.609594 

3.000000 

2.518514 

2.908920 



So then the greateft height of that 6 
Inches Rocket in its flight was three 
hundred eighty and eight Yards, bad it 
been put Pei pend icular, its height would 
have been four hundred and five Yards. 

The flight of Rockets docs fiifiSciently 
well agree with that of the Parabola at 
each end of the Qiiadrant j but towards 
45 degrees It dilFers more. 

A Rocket of an Inch and half Diame- 
ter, filled 5 Diameters, and bored two 
.and a half, and a lutle more, with this 
Compolition, viz,. 8 Powder*duft, 6 Salt- 
petre, 2 ; Goaf, and 1 Sulphur, and layed 
to 30 degrees of Elevation; Ranged the 
Rocket feboYard'* that is half a Mile* 



,7t> make Rockets to Smm uf>o» the 
Vf^ater , Dive iftto the Watery and 
keep above the Water. 

An Extunfle of an Inch Rocket, 

M Akethe Cafe i a Diameters, which 
will be in this Example 12 Inches, 
fill it with two Compofitions,^ 'visi a 
Weaker and a Stronger; fill a Inches wkh 
the Weaker Compfuion, then i ; with the 
Strong, then i with the Weak, 1 i witli 
the Strong. Uftly, r Inches wun tlie 
Weak, then there will remain 3 inches 

for Corn Powder, for the Report. 

The Weak Compolition to Swim abov e 
Water ; take 3 of meal Powder, i ol Coal. 

The Strong Compofition to Dive um er 
the Water, and leap above the Water ; 
take 8 of mealed Powder, 1 of Saltpetre, 
and I of Coal. 



To 
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To divide the Driver. 

I ^Rom tli2 lower end of your Driver fee 
olT ; Inches, then a Inches, then 
1 then 2 Inches, then i Laftly, t 
Inches; make the Rockets of a juft length, 
and lo you may fee the Divhions of the 
Driver appear above the Cafe as you fill. 

The Ufe, 

P re the Rocket in your Hand with 
with your. Port-fire, through itlntoa 
deep Water, (otherwifeic will ftick in the 
Mud) it will Swim a little while ; but 
when the Strong Compofition takes fire it 
will Dive, and when the Strong Compo- 
lition is (pent it will jumpup,c^f. The 
Weak Compofition being the laft, the 
Rocket for fbme time will Swim upon the 
Water, and then give a Report. This 
Rocket is all Solid. 

To make a Rocket Charger. 

L et the length of the Charger E G, 
be one Diameter and half, the 
breadth of the Charger H Z, one Dia- 
meter and one third, the length of the 

Neck 
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"To iHtkt good Coal fot Rocket i. 

T Alce pieces of a light dry Deal Board 
about It Inches in length, and a- 
bout the thickncfs of i Fingers or lefs ; 
put them into an Oven, put fire to the 
Wood; when they are burned enough 
take them out, and put them into an Iron, 
Brafs, orEathern Pot, dole it well with 
a Cover, that it takes no Air, the Fire be- 
ing extinguilhed , beat it and pals it 
through a fine Sieve, then it is fit for ufe. 
If the Wood be not well burnt, put it im 
to the Oven again, and (b repeat your 
Work ; fuch Coal will make a Rocket fly 
vciy lively, if not with two much Life, 



Comptfttims for Report t. 



A 

9. 

3- 

1 . 



B 

4- 

;• 

a. 



C 

3 . 

X. 

I. 



D 

I. 

I. 



ti Saltpetre 
Salt of Tartar 

Sulphur »• — -• I 

Take Sulphur i , Tartar 5, and Salt* 
petie 9, grind thefc well together, and 
dry them. A few Grains of this Powder 
being fired, will give as great a Clap as a 
Musket when it is dilcharged. Dr. Frencbt 
fag. »7i. Tike any of thele Ingredients 

under 
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under ABCor D, mix them well toge- 
ther, put a little quantity of that mixture 
into a Fire-Pan, fet it upon the Fire, and 
ina little ume it will give a great R,eport. 

A further uf(t of tb( Talfln. 

W Hat Is done it) the 14 and 15 Pro- 
pofitiom, by taking, the Cubes of 
the DUamwer of tl)e Bores of the Rockets, 
mw 6e done by tpo, Tables in a and j, or 
Tab4« Thus, look in the firfl: Column 
for tne Diameters of the Rockets, vix,. 
2 ;ai^ 4, andagainft them, in Column 
2 and 3, I find t Pounds and 4 Ounces, 
and 9 Pounds, divide the greater Number 
bythelefler, the Quotient will be 4, near 
enough, fo the Ratio of thefe two Rockets 
are as 4 to 1 , and this is by the weight of 
the Rockets. 

In the other Example I find 4 and 6 in 
the firft Cplwmn.,, and againft Jhem„ l. 

Column 4, 1 find 76 and ie^6 Ounccsof 
Compofition for thefe two Rockets ; then 
divide the greater by the lefler, the Quoti- 
ent will be 3 and more , which is the 
fame thing as if you made ufe of the 
Cubes of their- Diameters ;' for indeed 
thefe Tables are made by the Cubes of the 
refpeffive Diameters. 

A 
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'A Cvrtilttjwn, 

I F any one prefumes to fay they have 
Refolvedtne 14. Propofidonbeitore the 
Publication of this« they might have been 
fo kind as to put it into Pra<%ice for the 
Defence of the Nation. If any fay they 
can doit, 1 defire them fo to do, Tiatl 
rm, fee tnj dtfira accomphjhedf viz* Great 
Guns and their Carriages truly fortified 
and neatly made, wbuh would be great 
fatisfattion ; however this may (hew to the 
next Age what has been offered to this. 

July 1 $. 
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